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SHALL  ABEk  KIGIMAY  HIOGRAM 

Progi'ess  rieport  to  the  i4ontana  liighwaj’’  Department 

for 

Season  Ending  SepteiTiber  30,  1956 

ABSTRACT 

The  report  presents  a  brief  summary  of  the  basic  data 
collected  for  the  season  ending  Septeiiiber  30,  1956,  under  the  pro¬ 
visions  of  the  cooperative  agreement  vath  the  Montana  Highmy  Goi-j- 
mission. 

As  a  supplement  to  the  Progress  Report  dated  June  30,  1956, 
this  report  completes  the  season  of  1956.  All  of  the  following  annual 
reports  will  be  on  a  seasonal  basis  ending  Septeiuber  30  of  each  year. 


S^1ALL  AREA  HIGHWAI  PROCmAM 

Progress  Report  to  the  Montana  Highway  Department 

for 

Season  ending  September  30,  1956 
IKmiODUCTION 

This  second  interim  report  has  been  prepared  at  the  request 
of  the  Montana  Highway  Commission  under  the  provisions  of  the  coopera¬ 
tive  agre^aent  vdth  that  agency  dated  July  2,  1955*  The  first  report 
was  sulanitted  June  30,  1956*  By  mutual  consent,  this  annual  progress 
report,  and  others  prepared  in  the  future,  will  cover  the  season  ending 
Sept©2iber  30  each  year,  and  will  be  sulxnitted  by  about  March  1. 

In  addition  to  the  ann\ial  reports,  Mr,  L*  W#  Hargrove,  hydro¬ 
logist^  Montana  Highway  Department,  vdll  be  informed  of  outstanding 
flows  as  they  occur*  He  will  also  be  fm-nished  from  time  to  time  infor¬ 
mation  on  the  stage-discharge  relations  at  the  crest-stage  gage  sites 
or  Other  information  which  may  be  currently  useful  to  him* 

The  object  of  the  six  year  program,  initiated  in  1955i  is  to 
collect  data  for  a  magnitude  and  frequency  study  of  peak  flows  from 
small  areas*  Tlie  resulting  magnitude  and  frequency  analysis  will  be 
useful  in  the  planning  or  design  of  small-stream  drainage  structures* 

The  necessary  information  is  being  collected  at  39  crest-stage  or  par¬ 
tial  record  stations,  and  $  supplemental  stations  of  which  4  have  water- 
stage  recorders  (see  fig*  1)*  It  is  planned  to  include  the  8  supple¬ 
mental  stations  in  the  final  flood  frequency  analysis  for  their  long 
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record  and  correlative  value  with  the  partial  record  stations# 

A  trial  magnitude  and  frequency  study  is  being  made  in  order 
to  determine  the  suitability  of  one  of  many  available  techniques  which 

■y 

may  be  of  use  in  predicting  future  peak  discharges# 

Basic  data  were  collected  dtiring  past  season  at  many  of  the 
sites  shown  in  figure  1  and  are  swamarized  in  this  report  (pages  6-8  ) # 

Field  Progress 

Since  July  1,  1956,  there  were  59  occurrences  of  flow  at  the 
39  partial-record  sites#  Twelve  determinations  of  discharge  were  made; 
the  rsnaining  47  observations  of  flow  either  were  not  considered  large 
enough  to  warrant  the  determination  of  discharge  by  indirect  means,  or 
the  ratings  developed  so  fan*  were  considered  adequate# 

The  period  was  fairly  significant  in  that  only  two  stations 
failed  to  have  any  flow,  both  on  the  same  drainage  basin:  Box  Elder 
Creek  near  Plentyv/ood  and  Box  Elder  Greek  at  dam  site,  near  Plentywood. 
Thirteen  of  39  partial-record  sites  have  been  rated,  8  of  them  since 
July  1,  1956#  The  sites  rated  were  in  the  Harlowton,  Winnett,  Ilalta, 
Billings  and  Broadus  areas#  A  list  of  these  8  stations  and  the  type  of 
determination  of  discharge  made  at  each  is  shown  on  page  .  8#  The  maxi¬ 
mum  flow  at  each  of  the  thirteen  rated  stations  during  the  period  July 
1,  1955  to  Sept.  30,  1956  is  shown  on  page  lo* 

Comparison  of  peak  flows  experienced  in  1956  with  long-term 
gaging  stations  indicates  that  the  season  ranks  low  in  magnitude  of 
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peaic  flov/s  and  about  average  in  the  nu:.;bei'  cf  events* 

Discussion 

Althoufh  the  1956  season  v^s  below  noivial  in  precipitation^ 
it  apparently  did  not  affect  the  thunderstern  activity  tliat  produced 
runoff  at  the  crest-stape  yages.  The  si:;all-ai*ea  progimi  lias  been  i2i 
operation  for  two  of  the  planned  period  of  sii'i  years*  The  i:;ag:''iitude  cf 
the  pealrs  experienced  appears  to  be  loss  than  average*  It  is  reason¬ 


able  to  ejq?ect  that  the  centinua  ticn  of  the  program,  for  a  six-yeai' 
iod  should  i*esult  in  a  v/ortbwhile  contribution  to  the  deter;,dnatic?i  of 
design  floods  for  the  sr.-aller  areas  in  the  r.:ore  arid  portions  of  the 
state. 


STO'IART  OF  PROGRESS  AND  OBSERVATIONS  OF  PEAK  FLOltfS 


Area  No*  1  Gre&t  Falls y^Three  crest-st^e  gages  in  operation  besides 
two  suppieraental  regular  gaging  stations*  One  eres1>-stage  gage 
(Choteaa  No.  3  near  Virgelle)  discontinued  due  to  dam  below  gage 
causing  backwater.  No  rating  curves  developed  due  to  lack  of  sig¬ 
nificant  flows. 

Itaber  of  high-water  marks  found  at  the  three  crest-stage  gages 

- - - 7 

Number  of  times  visited  when  no  high-water  marks  were 
found-  18 

Area  No.  2  -  Harlowton.— Four  crest- stage  gages  in  operation.  Two  gages 
were  not  rated  due  to  lack  of  significant  flow.  One  gage  was  provi¬ 
sionally  rated  on  the  basis  of  a  slope-conveyance  determination  and 
a  point  of  zero  flow.  Antelope  Gre^  at  Harlowton  previously  rated 
on  the  basis  of  two  indirect  detenrdimtions  made  prior  to  the  pre¬ 
sent  highway  program,  a  float  and  a  current  meter  measurement,  and 


a  point  of  zero  flow. 

Number  of  high-water  marks  found  at  rated  gages-  «  -  -  -  -  6 

Number  of  high-water  maiks  found  at  non-rated  gages  - -  4 

Number  of  times  visited  >dien  no  HWH  were  found  •  23 


Area  No.  3  -  Winnett.— Four  crest-stage  gages  in  operation  besides  one 
supplemental  gagiiig  station.  Three  crest- stage  gages  were  provi¬ 
sionally  rated:  One  on  the  basis  of  a  slope-conveyance  determina¬ 
tion  and  a  point  of  zero  flow}  two  on  the  basis  of  a  culvert  deter¬ 
mination  of  flow  on  each  from  a  survey  of  high-water  roarks,  point 
of  zero  flow,  and  a  computed  discharge  to  help  define  the  ndddle 
portion  of  each  rating.  One  gage  not  rated  due  to  lack  of  signifi¬ 


cant  flow. 

Humber  of  hi^i-water  marks  found  at  rated  gages  ------  32 

Number  of  high-water  marks  found  at  non-rated  gages  -  -  4 

Number  of  times  visited  when  no  marks  were  foimd  -  - - -  34 
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Area  Ho «  4  ^  Malta >^Four  crest- stage  gages  in  operation.  Three  gages 
not  rated  due  to  lack  of  significant  flow.  One  gage  provisionally 
rated  on  the  basis  of  a  slope-area  detennination  of  flow  and  one 


current  meter  measurement  of  a  low  flow. 

Humber  of  high-water  marks  fo\md  at  rated  gages  6 
HuEiber  of  high-water  marks  found  at  non-rated  gages  -  -  -  -  10 
Number  of  times  visited  idien  no  marks  were  found  -  -  -  -  -  55 


Area  Ho.  5  -  Wolf  Point.— Four  crest-stage  gages  in  operation  besides 

one  supplemental  gaging  station.  Ho  stations  were  rated  die  to  lack 


of  significant  flow. 

Number  of  high-water  marks  found  at  non-rat ed  gages  -  -  -  -  -20 
Number  of  times  visited  when  no  marks  were  found  -  -  -  -  -  35 


Area  No.  6  -  Circle.— Four  crest-stage  gages  in  operation  through  Sept¬ 
ember  1956,  when  a  fairly  large  reservoir  was  found  upstrearn  from 
the  Dry  Ash  Creek  near  Circle  gage.  This  station  was  discontinued. 
Two  new  stations,  McCone  No.  1  near  Brockway,  and  Tusler  Creek  near 
Brockway,  were  established.  Two  gages.  East  Fork  Duck  Creek  near 
Brockway  and  McCune  Creek  near  Circle,  were  provisionally  rated  by 


current  meter  measur Clients  made  at  low  and  mediiam  flows. 

Nuraber  of  higii-water  marks  found  at  rated  gages.- - -  -  17 

Number  of  high-water  marks  found  at  non-rated  gages  -  - - 18 

Number  of  times  visited  idien  no  marks  were  found  -  -  -  -  -  64 


Area  No.  7  -  Plentvwood.— Fotir  crest-stage  gages  in  operation  besides 
one  supplementary  station.  Three  gages  not  rated  due  to  lack  of 
significant  flow.  One  station  fairly  well  rated  on  the  basis  of 
two  slope-area  and  one  contracted  opening  determinations  of  peak 
flows  made  prior  to  the  start  of  the  highway  prograia.  No  high- 
water  marks  were  found  at  two  gages  on  Box  Elder  Creek;  one  of  the 


gages  being  the  one  which  has  had  a  rating  cttrve  drawn. 

Number  of  high-water  marks  found  at  rated  gages  ------  0 

Number  of  higli-water  laarks  found  at  nonr-rated  gages  -  -  -  -  5 
Number  of  times  visited  when  no  marks  were  found  -  -  -  -  -  66 
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Area  Mon  8  -  three  crest- stage  gages  in  operation.  One 

gage  is  at  a  site  previously  operated  and  has  a  rating  curve 
developed  for  it.  One  gage  rated  on  the  basis  of  one  current- 
meter  measurenent,  one  estii^te  of  flow,  and  a  point  of  zero 
flow.  The  other  gage  not  rated  due  to  the  lack  of  significant 
flow. 

Humber  of  high-water  toarks  found  at  rated  gages  -  -  -  - 3 

Kumber  of  hig^i-mter  marks  found  at  non-rated  gages  15 

Number  of  times  visited  when  no  marks  were  found  ^  -  -  15 

Area  No.-  9  -  Broadus.— Five  crest- stage  gages  in  operation,  of  wiiich  one 
is  a  water-stag©  recorder  installation.  Tvjo  supplemental  recording 
stations  also  in  operation.  Two  gages  not  rated  due  to  lack  of 
significant  flow.  The  rating  for  the  recorder  gage  was  drawn  on 
the  basis  of  a  detenrdnation  of  flo^/  over  a  weir.  Eatings  were  pro¬ 
visionally  developed  on  the  other  tifio  gages:  One  on  the  basis  of 
a  culvert  detemdnation  of  peak  flow,  the  other  on  the  basis  of  a 
slope-area  determination  of  pealc  flow  ajid  an  estiiaate  of  a  levs  flow. 


I'fumber  of  hi^^water  marks  found  at  rated  gages  ------  22 

Mwuber  of  higli-water  marks  found  at  ncr^rated  gages  -  -  -  -  4 

Number  of  tines  visited  when  no  marks  were  found  -  -  -  -  - 


Area  Ho.  10  -  kdbaux.— Three  crest-stage  gages  in  operation  besides  one 
supplemental  station.  No  ratings  developed  due  to  lack  of  signi¬ 


ficant  flow. 

Number  of  hi^i-water  marks  found  at  non-rated  gages  -  - - 10 

Number  of  times  visited  when  no  marks  were  found  -  -  -  -  -  60 


SUi^IARY  OF  FIELD  NORKs 


July  1  to 

Fiscal  Year  1955-56  Sept.  30, 

1956 


Inspections  of  crest-stage  gages 

High-vrater  marks  found  at  time  of  inspection 

Discharge  measurements:  Current  meter 

Indirect  determinations 
Estimates  of  flow 


362 

217 

175 

59 

11 

2 

1 

7 

22 

3 
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RAIN  GAGS  OBSERVUIS 

There  are  33  rain  observers,  vmo  are  instructed 
measure  rainfall,  Duidnr.  the  winter,  the  observers  i-ea.siire 
depths  of  snowfall,  the  accui^iulation  of  snow  on  the  grcuncl  a 
the  £rotuid  conditions. 


PeaJc  flows  at  rated  crest-stag©  gages 
during  period  July  1,  1955  to  Sept.  30,  1956 


Area  Ko 

.  Station 

Drainage 
.  Ai*en 

Probable  date 
of  Peak 

Discharge 

cfs 

2 

Antelope  Credc  at  Harlowton 

73  ^ 

6/26/56 

aoc 

2 

Wheatland  Ho.  2  near  Harlowton 

3  approx.  3/56 

207 

3 

Petroleum  No.  1  near  Winnett 

16.2 

8/23/55 

131 

3 

Petroleum  No.  2  near  Winnett 

2.32 

3/23/55 

385 

3 

Petroleuiu  No.  3  near  Winnett 

0.81 

159 

k 

Disjardin  Coulee  near  ilalta  ;;l 

6 

approx. 

160 

6 

East  Fork  Duck  Cre^  near  Brockway  12.4 

106 

6 

McCune  Creek  near  Circle 

28 

170 

$ 

Yellowstone  No.  1  near  Billings 

2.58 

6/22/56 

89 

8 

Fryor  Creek  near  Billings 

m 

3/56 

800 

9 

Basin  Creek  near  Volberg 

9  ^ 

approx. 

8/27-23/56 

800 

9 

Wolf  Creek  near  Hammond 

9*09 

7/U/55 

298 

9 

V  ' 

North  Creek  near  Alzada 

0.73 

7/2/56 

208 
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